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WK'E^^rt^ajt, j^T#iii (i) ~ (5) fc^frrsriiicjcoTMia 

(2) mm^iit^mMmm^wmtmmmmmmt.<Dmmm&.<DMfzm 

(3) ^m^ti^m^m^mmMj^mm^m^x. mmm&&m&<z>wtm 

«H (l) ~ (4) ZWi*)M-*o 

m&ms~G<D^irftfrKmm(Dmmm®itommmzi3^x. 
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»#3C 7 k mmommmmm mmm iz as ^ t , 

il L, ^^5[$:Cq , , c 2 » c 3 , c 4 , c 5> Cg, c 7 , c g , c g ^ 



c 0 + Cl x p +c 2 Xq +c 3 x r +c 4 x p 2 +c 5 x q 2 +c 6 x r 2 

+ c 7 x p x q +c 8 x p x r +c 9 x q x r " ^ 1 



£ b, $MI&£c 0 , Cj , c 2 , c 3 , c 4 , c 5 , c 6 #c©^2t* 



c 0 + Xp +c 2 x q +c 3 x r 

+ C A X„ X„ + C c X „ X_ + C c X „ X _ "^2 

4pq opr 6qr N 
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[0 0 0 2] 

&g$*lTV>£c iAift^l 2 0 0 0 -2 2 9 2 9 f ^{CH AOTMSIS 
[0 0 0 3] 

a, MB0k& iz£-oT itmmm ^mmizmmx^t^ ssm^m < & & . 
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[0 0 0 4] 

% 5 Aj. Mm$kmzi?t>i*:x rgb mvm&mm e z. t n-Mfa-t z 

[0 0 0 5] 

mm n & £ & l , ^ m mmmm t. mm ammzk 

[0 0 0 6] 

^WM^©WJiifit$g&. Mx.«8hf-/h (0-2 5 5) ©RGBi^$ 

T2 5 5j *ea*U ^tiJW^©®^^: ^Oj t =fe <Z> t ~? 3 ^ t 
##*e>*l£ 0 Ife^ot^©!^ ^WH#©RGBfit^P>ifcgpffi^ r 0j X 
it T2 5 5j ^©^M^©MfSW#$:Mv>T®mM ; E5 ; ;i/S:^'r<5o **>5 

^ mmmm-ft&m.* t %> r t e>*i<5o 

[0 0 0 7] 
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[0 0 0 8] 

##;l£*i<5o #5;tfc£, BHB£ ri 2 8j iitT, ri 2 8j JSJUtCDM 

mz&mmmt iT^ttsi fc^#^.e>tis 0 ^tt, 

fitter £tcj:oT, «*tf«©««&ttffi-r**-£tc. SC<JD|&3W##$I 

o 

[0 0 0 9] 

f lt> «*«b)g#«a:, JUM&JCttM&Bi 2K*k?£?lz^ &mttMmi£ 

z m T*&i£^mteM&m^-z z nz. iotas 
t%*T-z&. m^itrnm-r^mmiz rij , srmi,&v*MSK: roj.**fj»a 

[0010] 
[0 0 1 1 ] 
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A^jt 2 - # £ Ail?- SttiiJr-^ £2>>e>Affi;frBS^£#£5t 

tS^Sillt, S^©.§Mi&&£*&£^^;i/T*&§GMDH (Group Me 
thod of Data Handling ) ^fcl^nTV^. ^©GMDHCo^Ttt, $J;U£ r 
B#77^>f Vol.17, No.2, pp. 270-274 (1995^) j ^, ti/X9-&£ 

Mm Vol.23, No. 12, pp. 710-717 (1979^) J KWh <fl?m2*lTV^ 0 
[0 0 12] 

GMDHiKi, mtfrZ 2 2 #C#£5£S:Pg® ttJCJfi^fc 

N^©Am;fr^-##^&*iTv^l§li?£#;t£ 0 A^r-^tS, 
fc£A;*J^iSt#3 oT&tUi. 2>KDKjlT-Z (x x , x 2 , x 3 ) %.T$Z(DA 
l3 J r-*KMl&'**&±7 t -* (y) £-fey Mc:L£=k©£:VAe>o -ffcfc^r© 
^li> A^f-^it (xj , x 2 , x 3 , y) i:*3ST?£« 0 
[0 0 13] 

GMDH-eii, ^©Ami;M»^<z)^;3ic^-r^MB9#f 2:«J£-rs^%A 

y=f (xj , x 2 , x 3 ) —^;3 
ffl3.lt 3 ~D<DAj]^r — # (x 1 , x 2 , x 3 ) f HtOlIf itfeS R 

[0014] 

±.&Lt^ffi.v>Aftj]T-9\%. ^wm^-* t.mmm'r-* iiK&mzftT 
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[0 0 15] 
[0 0 16] 

(D^-f 3^©Ai7^©m^t>1± (x : , x 2 ) , (x x , x 3 ) , (x 2 
, x 3 ) ICOVNT, 7£<Z>5£4 C^-rgP^-#^$:^-re„ 

Z k =C 0 +C 1 X p +C 2 X q + C 3 X p 2+C 4 W q 2+C 5 X p X q '"^ 4 
3^T'k, p, q = 1 , 2, 3, c Q , Cj , • • , c 5 «#mT^> 

[0017] 

©A^-r : -^{c^"rs±iB^;4©iii-e$)U, y [i] «N t mcD^mm^r-zo) 

E k =S (y [i] -z k [i] ) 2 -5£5 
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fctm-rso r©^, z k [i] &n c m<Dnffim j r-&<DimB<DA±'r-. 

*ZttALfe£%<D±m3%4<DmV&V. y [ij &N C ffiODfFffflf- # (3D i 
SS^ffiAf-^t^S. -ebt, #e>tlfe—^ME 1 , E 2 , E 3 (Dtpfrb 

[0 0 18] 

oty. N t i© A{U*f - ^ o t ^ I fcM c x , c 2 , • • c 

E min >E ' min **** 6 

ZLdTE min tt, Zl^MEj , E 2 , E 3 ©*/jNfflT^§ 0 ^fc^. A* 

[0 0 19] 

z k =c 0 +c l X P +c 2 x q +c 3 X P x q -* 7 
J£*±#fi£3fcJ: ^;^Ie>4^TV^^>GMDH^CJ;5>^5 ; ;l/^t^<Z)#Jll^^>S 0 r<z)t£ 
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[0 0 2 0] 

±&L;MMB®&tf<DlGj:y, (x x , x 2 , x 3 , • 

• x n ) l:2ofo|B^t)-t, m 1 1 ^iZ^t 1MS09M^&^ 
1-£c n C 2 ©ap^#^3^^S*i*o fit, #!!®&tf®lc<fco 

[0 0 2 1] 

So fit, #j«®^®jc<fcoT, 

[0 0 2 2] 

[0 0 2 3] 
[0 0 2 4] 
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[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 
[0 0 2 9] 

(5) ^&£to&nfci^T^#£WSTU ^7^##J&:£Lfc#*U£, JtfB# 
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m (i) ~ (4) *mvM-?o 

&mmmz m c 2 m(Dm^^^^m^x^r^ tf-^*^#<^o 

[0 0 3 0] 

zn\zttisT±m^m d) - (5) T^-t^&wu mmm^mMmizm^m 

[0 0 3 1] 

jigsaws (5) iz&tt&mTgtftn&xHt. fro (r) - c^> v>m< 
(r) (1) ~ (4) t)mfemm&wmfi2ftfr£i*Kmrmfttfm&h 
&£tt#jiR (1) ~ (4) tfrnvrnzftfrzigizmm-rtmytz* 

[0 0 3 2] 

(>r) ^jk (4) Ki$^xw.m2nzmmmzm^^xmr0kft0mftzmm 
?z>zL£tf^z_<bti2>. M^ismmmizzzmmmzm^zmiit. mx.it. zzmm 

mm n t z> r t t tis = 

[0 0 3 3] 

(?) (4) lcr§P^#^^m^llim^^35if$^fci:^tc, ^T^# 
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tZLZX. ^©GMDHII^tit Ail?- ^^2o ©fgft &3iR I 

r, as^^fc^jft-r*. L2>>u *560^T'tt, a^TfiSra (rgb^yc 

[0 0 3 4] 

x p , x q , x r i:b, ^ffcS: c Q , Cp'cg, c 3 , c 4 , c g , c 
6 , c 7 , c g , c g fc-^Si:. 7£<£>iS8T^3*l<5 0 

C 0 +C 1 X p +C 2 X q +C 3 X r +c 4 X p 2+C 5 X q 2+C 6 X * 
+ c 7 x p x q +c g x p x r + c g x q x r 

38#lSn^3o©SE»Sx p , x q , x r fcU ^ffc£c 0 , Cj , c 
2 . c 3 , c 4 , c 5 , c 6 tit, #?tf)j£9 T^^tl'S^tf)*: bit) <fc V^ 0 

c 0 +c l x p +c 2 x q +c 3 x r 

+ c 4 x p x q +c 5 x p x r +c 6 x q x r -5£9 

[0 0 3 5] 

t^5t% ««^3t#®«, mmmffi=e : rMzxn.mizftf~wm<?>mmmizm 
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6. 

[003 6] 

^hmmmmizxm^n^mmm±^<oM!tm^<D-^v&^m^(DMitmm 

(DM®tf&&nm<Dmm : &m-* sztzmm zlt^Zo rwcfcot, mmw 
ffi^r)\s&mzmir&B$m*t*bizmM-tz>z.£tfT*%. mm^m^^m^x 

[0 0 3 7] 

r©j:e>&:/n^A(Z>^\ $13- fd, mo, cd-rom, dvd-r 

om, /\-k^ 7.vm<Dzi is\?=L-z m&%L*)-5sm&mmmfc izmmv. am 

\ZfcCTn>¥=L^jHZU- FVTMm-?2>Zt\Z£Vm^2>Z.i:tfX*£2> 0 ZL 

> tf =3. - & isXTJ±iZm&&/vT*m V*T * <k 
[0 0 3 8] 
[^^<Z)^©^] 
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[0 0 3 9] 

So ^Mt=L~y m o li, mmwMMm-fu v v 1 1, ^mmmm.n^uv 

£12, Jl$Lf$,zfU v9 1 3 &^LTVn£ 0 — ttm^-— ^h2 0li 

, fflMM«Btf&:7ny* 2 l, MIIffi^ny^2 2, SffflJij^-*^^ 

[0 0 4 0] 

0, 5 Oil. ^-^ 6 0 t^^StlT^So JWT©^^-ett, 2^CD-r 

VZfr^Xi]*^ 4 0, 5 0 £ ^^tlA^^l/t^^ 

^740, b^v*^?***? 5 o i:fH^-rs 0 

[0 0 4 1 ] 

^fctttfiU *<&*S*fcagJftH*ffi;&:/ny * 2 4#«# 6 0>\ffi;*j-r£ o A 

ikmicit, 02 (a) {c^-r<t^^f|HffiM#^e>, B12 <b> izjjk-t£?&Mm 

[0 0 4 2] 

R (Red) -fit, G (Green) >fit, B (Blue) It 3 0D£ 

b2 0T'(t #^*^m^n>y^2 2t>mffimm<D&wmizMLT 

[0 0 4 3] 
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^;Mf:n- y V 1 Otii, mMMmW^zfu y V 1 l^^E'Jif 3 Ofr 

t>mm~ffim*mmis> ffi«#/n^ 1 2^A^^^;i/e5 ; ^^^^4 o 

[0 0 4 4] 

m^r-tT'&v. mmmzs \± y v<om.*m-t& 0 ^M-mzxx^ ^mmmo>mm 
izit r2 5 5j tfts^stw ttiP^omm^mmizit roj ^^^4x^2^ 

©Mil © R G B ^ #HI£I <Z> Af^ & Jft^ b t. A £ < Mfc £ & V ^ » £ £ 

&&tf)fcme> £T»%&v^ S3 (a) ic l±ifegp®m$:M^ U 03 (b) JC&A 
^£MSbfc^WWI£5£#J^bfco ifeerplffl#«. #WH##<Z>gmP# 

£ ?g ic *t f % © T*& £ & v \ 0 
[0 0 4 5] 

^wm<DRGBMfr*>mm&jj r oj xa r 2 5 5j swftmm&zm^ 
£#n:u mmmmizmtmtt^j ? □ ^ntyn^sDs p tit^ 

it=L-y h i 0 SHiU ttfia-y h 2 0 ^M^i-SCPU^^M^^-tirT^ 
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[0 0 4 6] 
[0 0 4 7] 

*-r«l!J©x-xy^ (J^T. x^y^ , $:^{c:fH#S-e^'r o ) lOOlcfcv^ 

, A7J^§:^-rSo Ail?- # Kftfoi*-&f-^m(Dtpfr ^ 3 o 

**Jtt> ItOIIfit fe5 RGB f^A^Jf - ^ t'^ *J , rtl^CDATJ 
^-^{C^fjS-t^gfcxj , x 2 , x 3 tfStRSti*. 
[0 0 4 8] 

^©SllOm S 1 0 0 lCT^$tl^3o(Z)A^t5:x p , x q , x r 



z = c Q + cj x p +c 2 x q +c 3 x r +c 4 x p 2 +c 5 x q 2 +c 6 x r 2 
+ c ? x p x q +c g x p x r +c g x q x r 0 



33T'c 0 , c x , • • c g &$MBre&»;, ^OTHi(Z)RGB'fii£_hgE:£ 

/JMC-TS4:e»J!l8^ia^*ftC«t:y^SnS. i-^t>^ i#S<Z)®ig<Z>RGB 
#£ftAL£:i:£tf>m?j£z [i] t. L, *fjS1-£ i #B ©MPffiiJ £ y [ i ] 

t*Mc 0 , Cj , • • c 9 Ir^tS. rrt'Stt, i (=1, 2 

, • • • , N) {CoVNTGDfrfSE-^T&S,, 



E = 2 (y [i] -z [i] ) 2 -5£l 1 
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L&t.g<Dm*:z [i] Mm-tzi&m&mffimjjZy m tht=.mn? 

, JblB^l 1 iCTftlTStlSrJIIgl^E JL^T> £<Z)S 1 2 0 JCTUffi 

[0 04 9] ^ 

fit, ^©snot'it si20KTnmt*nfc=immmE h £m&KM 

ffl£*l£*yh— fflil^E min iiSrJt^-TSo i<S14 0 7H2, S 1 3 0 fcfctf 

s-fiiE h , E min (Dtmrnmizm^g. mm^^mr^-r^^^mt 

Z> 0 Z.ZX*E h <E min T*&Z>m& (S 1 4 0 : YES) , £ ?i £ £ 

ITS 1 5 0Af^n 0 E h ^E min T*2bZ>m& (S 1 4 0 : NO) , 

S l 5 o&tFS l 6 o (DMMZmm*:?. S 1 7 0Affif§ o 
[0 0 5 0] 

SI 5 07*0:, S 1 1 OT«L/fcM#a^0Mc o , Cj , • • c 
g 5:ia}myh2 0/\^tS o S160tii, MlferiIiE h £*/Jn 
^m^E min fcU ft/jN-mMME min SrUffr^o SI lOiCT^m 

Stint-So ^iifxj , x 2 , x 3 #*A;fr^l&£fcoTv>.s>|§-£, 3P##*£cz> 

. s 1 6 o ©^3g^T^, s i 7 o /\^^-r^o 

[0 0 5 1 ] 

s 1 7 0 7?&, mrikfritmfr-tfr^fritmm-tZo *mmwzit. sno 
rit^T^itsnfeiA (s i 7 o : yes) , xm^*? jimmmm 

l:t7tS. — ^T^#^^^tlTV^^V^^ (S 1 7 0 : NO) „ S 1 
[0 0 5 2] 
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x 2 , x 3 tfmmztiz (s i o o) „ &ic, atRatifcA^scRxj , x 2 , 

x 3 £ffiV%T_hf35$l OK^ta5##>3g5£ (S 1 1 0) 0 rtUC^o 
t> ^tS[c 0 , c x , • • • , Cg y^&^^JlSo 
[0 0 5 3] 

nvx<D-mmMB h sitfjti) cs 1 2 o) . Mm*. m*nmn&v min w 

##bfcv*fc«>, iB-?E h <E m}n iiiRWrSti* (S l 3 0) . zongntmHa 
£kft$:mfc'?<DX ( S 1 4 0 : Y E S ) „ c Q , c 1 , • • , c g fcJtfim 
^-yh2 0Ait}*t5 (S 1 5 0) „ «/jN-^^E min JCZIHISRIIE 

*fj£-t&A;fr^fc£x 4 £LT*i#n-t£ (s i 6 o) „ ititt v Eistfncia^a 

[0 0 5 4] 

-eUT. ^T^#^££*lfcV^ t>& (S 1 7 0 : NO) , S 1 0 0fr%(D 

zmB&mvmisMmiz&^^xit. a^jt-^xj ~x 4 ©it*^. x p , x 

q x r 2ftg#?£*i& (S 1 0 0) „ x : , x 2 , x 4 j^aiRStiTaJ 

##^#£fiR3nfc£-r<S (S 1 1 0) . ^LT^lCZl^^E h Srfffib 
* E h <E min (S 1 3 0, S 1 4 0 : YE S) , c Q , Cj , • • 

• , c 9 Srttffio.-^ 2 O^ffi^L (S 1 5 0) , «/.M23B»|gE |lin &3g§r 
LT, A^iS[x 5 SrMJnfS (S160) o Z1*U±> M 4 ^©IH# b Tr*^ 2 

[0 0 5 5] 

roi^jctts i o o^e>^^i.a^m^iHit!tiiff $tisri:cj:oT, zim 

ti^ti3, 4»s©^#^^LTiiin$ti. SB^dT*^-rsi$^#^om* 
x 7 zmmwte&jitirz4m<nmmMffi^j\stf&f&2tix^z>. 

[0 0 5 6] 
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m^x. mm=L-y b 2 oiz&vzmm&miz-D^xwim-tZe 
£-r«3o<z>s 2 0 o{c&vm:, mmAzmz-tZo zcong. jij&l^^ 

[0 0 5 7] 

^<s2i otn ^tm^ti^#^*^ ri 2 8j j^ji-e^s^^srfn^T-r 

5. ritMi^l 2 8t^5i^ (S210 :YES) , S22 OtCT^© 
LTfBDiU S 2 3 0 A^f§ 0 #3£*< 12 8T^ 

Z>m& (S 2 1 0 : NO) , S22 0(5^1l:||^tf S 2 3 O^frTS. 
[0 0 5 8] 

MMlsfc£.mW\ZfrZ>£ (S2 3 0:YES) , S24 O^ffTS. & 
3il/T^^Bfli#&£e>%te (S 2 3 0 : NO) , S20 0 # O^MfciH »J 

[0 0 5 9] 

@^©^^SS:*-rs^$:^t?^^$:^i-^ : fe>©T«>^ 0 fit, S2 

5 oizx. s 2 4 o^m^i^^^-rttffifi^-^^^-r^c 
i<s2 6otn zzmtstitLmmftTFT-tKm^^x. mmmm^mtit 

[0 0 6 0] 

mznt=.¥wmm*m^x. ^Mt=L-y mo^, i o#i:^e><fce> 

&JfcmbT»3»##5£&£fifcL (04«0S 10 0, SI 10) , -iliE h 

(s i 2 o~s 1 40) „ u^^coftasm^-r* (s 1 5 0) „ 

trBli^Mig#©4$8i:*&#rfflL (06^©S2OO) , IffilfeMitcSo* 
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%mmm®z$kfe*?& (s2io-s24o)„ o*y. 

, A^s^/n^***^ 0fr£>tf>^OT&fcg-3£, «^#lc^*feW 
i^i^f^^^fMt^-y h i 0 7b^^-t^^i:iCctoT> iasi-«y h 2 

[0 0 6,1] 

v%t m c 2 ©^#^^#^^{c^$ti§ (®i i#m> o *<d&&, urn 

[0 0 6 2] 

rftlcfcfLT, #HSfe#m*, -oCDfll^^fcftrtl (S i l 0) , Bft 

&1%&<DZZmWMft'b-& <&oT^fc*§-a-lCRg*J (S12 0, S13 0, S14 
0 : YES) , -tCDfiP^^SrSBWL, ^tf>3P##^©ffiiJ £ A^miCflO 
^.Tjfi^SrnTIBKI'rS (SI 6 0) „ o£ »^#^©^rt«fel«^>S*« 

So 

[0 0 6 3] 

fcfc, £©8tfffJBagJCoV^tt, ^12 0 0 0 -4 5 9 0 8 -SflCi^CHi^ U 
fc 0 £©J&*ltt, A#7 s -*jR#0!I;*.tf 1 3 J:e>{C#<&*U£&£i|g > ^ 
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[0 0 6 4] 

14 0: YES), ^<D^*Og|S^#^<D^|§[5:m^t-S (S150) . i"^ 

•Wfll<z>JtS«Ptt & rwI_L 3 1* -5 d £ # -5 . 
[0 0 6 5] 

M^s^ts. mm<Dwmitftt>m&. 3&n&m (rgb^y 

CrCbi) iC^^nSS^W^^A^^-^^^Sc 
*(Dtc&. ^(9GMDHH#tl:M^6i:, 07 (b) tCjatbfci e>C 

5£#i&Iltc£So rtiicMLT, #^jfc#!|T?l±, JtgH5£l 07?^L£i:3&3^ 
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